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Kupni smlouva

UTB — DNS laboratorni pfistroje a méfici technika 17/2022 - Sestava pro méfeni
polovodicii a polovodi¢ovych souéastek

uzaviena dle ustanoveni § 2079 a nasl. zakona ¢. 89/2012 Sb., ob&ansky zakonik, ve znéni pozdé&jsich
pfedpist (déle jen ,,oblansky zdkonik"), mezi smluvnimi stranami, kterymi jsou:

Univerzita Tomase Bati ve Zliné

vefejnd vysoka Skola ziizena zakonem €. 404/2000 Sb., o zfizeni Univerzity TomaSe Bati ve Zliné

se sidlem: nam. T. G. Masaryka 5555, 760 01 Zlin
ICO: 70883521
DIC: CZ70883521
bankovni spojeni: Komeréni banka, a.s., pobocka Zlin
ID datové schranky: ahqj9id
zastoupena: RNDr. Alexander Cerny, kvestor -____‘__—_-:
za vécné plnéni odpovida: _ g
—
(dale jen ,,kupujici) —_-"—_'—-______: o
= ¢
= 2
a = o
= g
H TEST a.s. =5 %
se sidlem: Na Hiebenkéch 1206/25, 15000 Praha 5 =i
1€O: 25784480 =33
DIC: CZ25784480 |
bankovni spojeni: CSOB as. - -
¢islo Gétu: ' _
jednajici: Ing. Véclav Haasz, pfedseda predst.
registrace: Méstsky soud v Praze, B 6041
e-mail: info@htest.cz
ID datové schranky: sadecjt
kontaktni osoba:

(dale jen ,,proddvajici**)

L Pfedmét smlouvy
1) Pfedmétem této smlouvy je zavazek prodavajiciho odevzdat kupujicimu vée, kterd je pfedmétem

koupé, dopravit ji do mista uréeni (viz. €l. III. smlouvy) a umoZnit kupujicimu nabyti vlastnického
prava k této véci.

2) Pfedmétem této smlouvy je zavazek kupujiciho véc pfevzit a zaplatit za ni sjednanou kupni cenu,
to vie za podminek niZe v této smlouve sjednanych.



I1. Specifikace véci a cena

[) Pro ucely této smlouvy se véci rozumi sestava pro méfeni polovodita a polovodi¢ovych

souédstek (dale jen ,véc*), pofizovany pro potfeby Centra polymernich systémid Univerzity

x

Tomé3e Bati ve Zling, s parametry specifikovanymi v pfiloze ¢. 1 této smlouvy — Technické

specifikaci.

2) Cena véci je sjednana jako nejvySe pfipustnd a koneéna (vyjma pfipadd, kdy po podpisu této

smlouvy dojde ke zméné& sazeb DPH), pfi€emz zahrnuje veskeré naklady prodavajiciho nezbytné

pro splnéni jeho povinnosti z této smlouvy, zejména néklady na dopravu véci a hradu jakychkoliv

spravnich ¢i celnich poplatkd, $koleni a zaru¢ni servis.

Nazev polozky

Pocet

Cena za kus bez
DPH

B29028 Precision Source/Measure Unit, 2ch, 100fA 1 207 949,95 K¢
resolution, 210V, 3A DC/10.5A pulse

N1297A Banana - Triax Adapter for 2-wire (non Kelvin) 2 10 404,00 K¢
connection

16494A-001 Triaxial Cable (1.5m) 4 5180,325 K¢

CM_DPP105-M-PTH | BASIC DC PROBE POSITIONER 50TPI MAG BASE 4 35132,00 K¢
WITH PROBE TIP HOLDER

CM_144-390 Triaxial Probe, straight, for Universal Probe 4 10 722,00 K¢
Holder, with 30" integrated cable,

CM_PTT-120/4-25 Probe tip, tungsten, 450, 12 micron, 1 set of 25 1 7 097,00 K¢

CM_PTT-250/4-25 Probe tip, tungsten, 450, 25 micron, 1 set of 25 1 7 097,00 K¢

CM_M150-ACC-19 Triax Panel, Magnetic Base 1 22 845,00 K¢

HT_Dino_ZTL USB mikroskop 1.3Mp, 20 - 90x, polarizator, 1 15 534,00 K¢
antireflexni filtr, dlouha pracovni

HT_Dino_stativ stativ pro USB mikroskop, rozsah pohybu (H x V) 1 7 148,00 K¢

27 x15cm

Cena véci:

Celkem bez DPH: 492.616,25 K&

21% DPH:
Celkem s DPH:

103.449,41 K¢&
596.065,66 K¢

(slovy: pétsetdevadesatiesttisic Sedesatpét korun ¢eskych SedesatSest haléit)
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L11. Dalii podminky plnéni, misto a termin plnéni

Prodéavajici splni svou povinnost dodat véc jejim dodénim, odevzdanim kupujicimu a pfedanim
veskeré souvisejici dokumentace (pfedeviim manualu v ¢eském jazyce). Véc bude dodéna fadné
zabalend v zalepenych krabicich. O dodani véci bude stranami pofizen protokol, ktery podepisi
opravnéni zastupci obou smluvnich stran (dale jen ,,protokol*). Opravnény zastupce kupujiciho je

_ opravnény zastupce prodavajiciho je

Prodavajici je povinen nejpozdéji 2 pracovni dny pfed zamyslenym dodanim véci kontaktovat

opravnénou osobu kupujiciho pro pfesné uréeni, kam ma byt (do které mistnosti) véc dodéna.
Mistem plnéni (dodani véci) je Univerzita Tomase Bati ve Zling, Centrum polymernich systémi,
tfida Tomase Bati 5678, 760 01 Zlin.

Prodavajici je povinen dodat véc nejpozdgji do 23 tydni od ic¢innosti smlouvy.

1v. Platebni podminky

Kupujici se zavazuje uhradit prodavajicimu cenu véci dle &l. II. této smlouvy na zaklad€ daflového
dokladu - faktury, vystavené prodavajicim po dodani véci (viz €l. 1Il. odst. 1) této smlouvy),
pfiGemz pravo fakturovat vznika prodavajicimu dnem oboustranného podpisu protokolu. Dafiovy
doklad bude vystaven proddvajicim do 14 kalenddfnich dni od podpisu protokolu. E-mailova
adresa pro p¥ijem elektronickych faktur — fakturace@utb.cz.

Splatnost faktury je 30 dnii od jejiho doruceni kupujicimu. Faktura bude uhrazena bezhotovostnim
pfevodem na udet prodavajiciho uvedeny na fakture. Kupujici neposkytuje zalohy.
Faktura musi splfiovat naleZitosti dafiového dokladu ve smyslu § 29 zakona &. 235/2004 Sb., o dani
z pfidané hodnoty ve znéni pozdg&jsich pfedpisli, jinak je kupujici opravnén fakturu vrétit
prodavajicimu k opravé, a to aZz do data jeji splatnosti. V takovém pfipad¢ bezi lhita splatnosti
faktury nové od po&atku dnem doruéeni opravené faktury kupujicimu. Na faktufe musi byt uvedeny
takeé tyto udaje:

- nazev zakdzky: UTB — DNS laboratorni pFistroje a mérici technika 11/2022 — Sestava pro

méieni polovediét a polovedi¢avych souéastek, 1D 1921

- oznaéeni pfedmétu plnéni,

- fakturovanou ¢astku bez DPH, DPH a véetné DPH.

Den uskuteénéni zdanitelného plnéni nesmi pfedchazet datu ufinnosti smlouvy na zakladé
zvefejnéni v registru smluv dle zdkona &. 340/2015 Sb., o zvlastnich podminkach G¢innosti
nékterych smluv, uvefejiiovani téchto smluv a o registru smluv (zakon o registru smluv).

V ptipadé pochybnosti se ma za to, Ze faktura byla uhrazena dnem odepsani pfisluiné ¢astky z uctu
kupujiciho ve prospéch Gétu prodavajiciho uvedeného na faktute.

Platby budou probihat vyhradné v K¢ a rovnéZ veskeré cenové udaje budou v této meéne.

V. Odpovédnost a zaruka

1) Prodavajici odpovida za vady, které ma véc v dobé jejiho pfedani a dale v ramci poskytnuté zaruky

za vady zji$téné po celou dobu zaruéni lhity. Prodavajici prohladuje a zavazuje se, Ze vé&c bude
dodana jako nova, nepouZitd, nerepasovand, Ze na ni nevaznou zadné faktické ani pravni vady (tj.
zejména prava tretich osob).
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Prodavajici poskytuje kupujicimu zaruku za to, ze véc bude mit po dobu zaruéni lhity vlastnosti
stanovene touto smlouvou, prislusnymi pravnimi pfedpisy a normami, pfipadné vlastnosti obvyklé
a Ze bude plné pouZitelnd ke sjednanému aéelu, popf. k u€elu obvyklému (dale téz jen ,, zdruka ).
Zarutni doba bézi pocinaje oboustrannym podpisem protokolu a ¢ini 36 mésicii pro analyzitor a
24 mésicu pro piisluSenstvi od pfedani vé&ci na zdkladé podepsaného pfedavaciho protokolu.

V dobé zaruéni lhity nebude za opravy G¢tovan material, komponenty, price za odstranéni zdvad,
cestovni ¢i jiné ndhrady.

Délka zaruéni doby se automaticky prodluzuje o pocet dnd uplynulych od ohlaeni zavady az do
jejiho uplného odstranéni.

Ziruka se nevztahuje na poSkozeni véci zptlisobené kupujicim neodbornym zdsahem nebo
nespravnou obsluhou a déle na $kody zplisobené zadsahem tieti osoby a vy$§i moci.

Reklamaci odesle kupujici pisemné na adresu sidla prodavajiciho, datovou zpravou dle ptisluiného
pravniho pfedpisu ¢i e-mailem na vy3e uvedenou e-mailovou adresu, pficemz volba zplsobu
oznameni reklamace pfisludi kupujicimu. V reklamaci musi byt vada popsana véetné toho, jak se
projevuje.

Prodavajici je povinen reklamovanou vadu odstranit (nedohodnou-li se strany pisemné jinak)
v nejkratdi mozné lhit€ vzhledem k povaze dané vady, pfi¢emz pro vylouceni pochybnosti spolu
opravnéni zastupci smluvnich stran ptesnou délku takové lhiuty dohodnou. Nedojde-li k takové
dohodg, je prodavajici povinen reklamovanou vadu odstranit do 15 dni od doruéeni reklamace a to
bud’ provedenim opravy nebo vymeénou celé véci za novou ve stejné nebo vy3si kvalité. O
odstranéni vady sepi§i smluvni strany zapis.

Zaruéni opravy budou poskytovany dodavatelem véci, vyrobcem véci nebo smluvnim servisnim
partnerem vyrobce, kterym je pro téely plnéni této smlouvy H TEST a.s., Safrdnkova 3, 15500
Praha 5, www htest.cz.

Za provedeni zaru¢éni opravy nepiislus§i prodavajicimu jakakoliv kompenzace souvisejicich
nakladi.

Smluvni strany se dale dohodly, Ze vady véci, na které se nevztahuje zaruka, je prodavajici povinen
na zadost kupujiciho odstranit, a to v pfiméfeném terminu a za svych standardnich cenovych
podminek.

Prodavajici se zavazuje poskytovat kupujicimu k pfedmétu koupé pozaruéni servis, a to po dobu
60 mésici s tim, Ze prodavajici garantuje to, Ze budou k dispozici nahradni dily. Pozaruéni servis
bude fakturovan dle této smlouvy za standardnich cenovych podminek prodavajiciho v okamziku
realizace servisniho zdsahu. Cena pozaru¢niho servisu neni soucasti ceny véci dle ¢l. IT odst. 2 této
smlouvy.

VI. Sankce

Pfi prodleni kupujiciho s thradou kupni ceny véci je kupujici povinen uhradit prodavajicimu Groky
z prodleni ve vysi dle ptisluSného pravniho pfedpisu.

Pti prodleni prodavajiciho s dodanim véci ve sjednaném terminu je prodavajici povinen uhradit
kupujicimu smluvni pokutu ve vysi 0,1 % z ceny véci véetné DPH za kazdy zapocaty den prodlen{
maximalné viak do 100 % ceny véci dle ¢l. II odst. 2 této smlouvy.

Smluvni pokuty dle této smlouvy jsou splatné do 15 dnii od doruceni jejich pisemného vyuctovani
povinné strané.
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Pti prodleni prodavajiciho s provedenim zarucni opravy ve lhitach stanovenych touto smlouvu,
pfipadné pokud nezaptij¢i nahradni zafizeni o stejné nebo vy38i kvalité, uhradi prodavajici
kupujicimu smluvni pokutu ve vy$i 500 K¢ za kazdy i zapocaty den, o ktery provedeni zaruéni
opravy presdhne lhiitu vymezenou dle ¢l. V, odst. 8 této smlouvy.

Ujedndni o smiuvnich pokutdch nemaji vliv na nahradu $kody, jeji uplatnéni ani vymahani.

VII.  Odstoupeni od smlouvy

Porusi-li jakakoli strana smlouvu podstatnym zplisobem, miZze druhd strana bez zbyte¢ného
odkladu od smlouvy odstoupit. Podstatné je takové poruseni povinnosti, 0 némz strana porusujici
smlouvu jiZ pfi uzavieni smlouvy védéla nebo musela védét, Ze by druhd strana smlouvu
neuzaviela, pokud by toto poruleni pfedvidala; v ostatnich ptipadech se ma za to, Ze poruSen{
podstatné neni.

Strana miZe od smlouvy odstoupit bez zbytecného odkladu poté, co z chovani druhé strany
nepochybné vyplyne, Ze porusi smlouvu podstatnym zpiisobem, a nedéd-li na vyzvu opravnéné
strany pfiméfenou jistotu.

VIII. Zavérecna ustanoveni’

Prodavajici bere na védomi, Ze je osobou povinou spoluptisobit pfi vykonu finan¢ni kontroly dle §
2 pism. e) zékona €. 320/2001 Sb., o finanéni kontrole ve vefejné spravé, v platném znéni.
Prodavajici se zavazuje, Ze umozni viem subjektiim opravnénym k vykonu kontroly, z jejichZ
prostfedki je plnéni dle této smlouvy hrazeno, provést kontrolu dokladi souvisejicich s timto
plnénim, a to po dobu danou pravnimi ptedpisy CR k jejich archivaci (zakon &. 563/1991 Sb., o
Gcetnictvi, v platném znéni a zakon €. 235/2004 Sb., o dani z pfidané hodnoty, v platném znéni).
Prava a povinnosti smluvnich stran vznikajici z této smlouvy a vyslovné neupravené jejim znénim
se fidi pravnimi predpisy Ceské republiky s vylougenim p¥ipadnych koliznich norem, a to zejména
ob¢anskym zédkonikem.

Tuto smlouvu Ize ménit ¢i dopliiovat pouze pisemnymi Cislovanymi dodatky, které budou za
dodatek smlouvy vyslovné oznaceny a podepsany opravnénymi zastupci obou smluvnich stran.
Je-li nebo stane-li se kterékoli ustanoveni této smlouvy v jakémkoli sméru nezdkonnym, neplatnym
¢i nevykonatelnym, zdkonnost a vykonatelnost zbyvajicich ustanoveni této smlouvy tim nebude
dotCena ani oslabena. Smluvni strany se zavazuji, Ze jakékoli takové nezdkonné, neplatné nebo
nevykonatelné ustanoveni nahradi novym, které bude nezdkonnému, neplatnému ¢&i
nevykonatelnému ustanoveni svym vyznamem co nejblizZe.

Tato smlouva je vyhotovena v pisemné formé a kazda smluvni strana k ni pfipojuje v souladu
s pfislunymi ustanovenimi zakona ¢&. 297/2016 Sb., o sluZzbich vytvafejicich duavéru pro
elektronické transakce, svijj kvalifikovany elektronicky podpis.

Tato smlouva nabyva platnosti dnem pfiloZeni elektronického podpisu posledni smiuvni strany
a u€innosti dnem uvefejnéni v centralnim registru smluv v souladu se zakonem &. 340/2015 Sb.,
o zvlaStnich podminkach u€innosti nékterych smluv, uvetejfiovani téchto smluv a o registru smluv

(zékon o registru smluv).



8) Nedilnou soudasti této smlouvy je pFiloha €. 1 — podrobna technicka specifikace véci. SN

VeZlingdne: 5 6 Zozz V Praze dne: 3¢ 2022

Za kupujiciho: Za prodavajiciho: 3
RNDr. Alexander Cerny Ing. Véclav Haasz

kvestor UTB ve Zling Piedseda predstavenstva H TEST a.s.
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Priloha ¢. 1 - Technickd specifikace
UTB — DNS laboratorni pFistroje a méFici technika 17/2022 - Sestava pro méieni
polovediéi a polovedifovych soucastek

" IDENTIFIKACNI UDAJE ZADAVATELE

Obchodni nazev: Univerzita Tomase Bati ve Zliné
Sidlo: nam. T. G. Masaryka 5555, 760 01 Zlin
ICO: 70883521

Rektor: prof. Ing. Vladimir Sedlafik, Ph.D.

Piedmét verejné zakazky:
Piedmétem vefejné zakéazky je dodavka sestavy pro méfeni polovodici a polovodicovych
souéistek pro potieby Centra polymernich systémi Univerzity Tomase Bati ve Zling.

Specifikace pfedmétu vefejné zakazky: Keysight B2902B

Soucasti dodavky je modularni polovodi€ovy analyzator (sestava) s nasledujicimi parametry:
e umoziujici méfit stejnosmémé, st¥idavé, pulzni i dynamické voltampérové kiivky,

soucasti analyzatoru je graficky displej,

pfipojeni bezpe¢nostnimi 4 mm bananky,

2 nezavislé kanaly SMU (source measure unit),

napétovy/proudovy zdroj s min. rozli§enim napéti 1 pV a proudu 1 pA,

méfici rozsahy jsou minimaln€ 100 nA -3 A, 100 mV -200 V,

vzorkovaci rozliseni 20 ps,

softwarové rozhrani anglictina,

soudasti analyzatoru je USB, LAN a GPIB port pro stahovani vysledki,

ovladaci software analyzatoru kompatibilni s OS Windows,

Soucasti dodavky je pfisluSenstvi, které obsahuje:
e 4 ks nizkoSumovych triaxialnich kabeli (1,5 m), - 4x Keysight 16494A-001
e adaptér na triaxialni sondy pro oba kanaly, - 2x Keysight N1297A
e 4 ks pozicionéru pro triaxialni sondy s rozlienim max. 5 pum - 4x CM_DPP105-M-
PTH
e 4 ks triaxidlni sondy, - 4x CM_144-390
e 25 ks zahnutych hrotii k triaxidlnim sondam (12 pum), - CM_PTT-120/4-25
e 25 ks zahnutych hrotu k triaxidlnim sondam (25 pm), - CM_PTT-250/4-25
e 1 ks digitalni USB mikroskopické kamery (zvétSeni az 90x) s polarizanim filtrem a
velkou pracovni vzdalenosti (min. 50 mm), - HT_Dino_ZTL
e stojan pro mikroskopickou kameru, - HT_Dino_stativ
e | ks triaxialniho panelu, - CM_M150-ACC-19
Zaruéni lhita na modularni polovodi€ovy analyzator ¢ini 36 mésicl a na pfisluSenstvi 24
mésicu.

Pozadovany pocet: 1 ks
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Get Rapid and Accurate Measurement Results

The Keysight B2900B/BL Series Precision Source/Measure Units are compact and cost-effective bench-
top Source/Measure Units (SMUs) with the capability to source and measure both voltage and current.
These capabilities make the B2900B/BL Series SMU ideal for a wide variety of IV (current versus
voltage) measurement tasks that require both high resolution and accuracy.

The B2900B/BL Series SMU has a voltage maximum of £210 V, a current maximum 3 A DC, and
+10.5 A pulsed sourcing capabilities. With a precision minimum of 10 fA/100 nV sourcing and measuring
resolution, a color LCD graphical user interface (GU!) and several task-based viewing modes will
improve your productivity for test, debug, and characterization.

The B2900B/BL Series SMU offers superior measurement throughput and supports conventional SMU
SCP! commands for easy test code migration. These features improve efficiency and lower the cost of
ownership when integrating the SMUs into systems for production test.

The B2900B/BL Series SMU consists of six modeis — the B2901BL, B2910BL, B29018, B2902B,
B2911B, and B2912B. The differentiation between the madels is according to their available features:
output range, number of digits displayed, measurement resolution, minimum timing interval, viewing
maodes, and SMU channels. These model choices make it easy for selecting the performance and price
you need for your testing requirements.

4963, 5304

+001. 789 °

a1 =015 000mA
REM

Graph View Rol! View
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integrated 4-quadrant sourcing and
measuring capabilities

Measurement range: $210 V, £3 A(DC),
1£10.5 A {puised)

Source and measurement resolution down
to 10 fA and 100 nV

User-friendly front panel GUI with 4.3 inch
color LCD display supports both graphical
and numerical view modes

10 microsecond digitizing capability

PC-based control software

Supports both conventional and default
SCPIl commands

Small form factor with USB2.0, LAN, GPIB
and digital I/O interfaces

" Easily and accurately measure current and voltage
using a single instrument without the need to manually
change any connections

A single SMU product covers both high voltage and
high current measurement needs, allowing for more
standardization and simplifying inventory and support
concerns.

Can make low-level measurements using a low-cost
bench-top SMU that were previously only possible
using a more expensive semiconductor device
analyzer.

Can quickly and easily perform measurements and
display data on the front panel, thereby greatly
speeding up interactive test, characterization and
debug operations.

Can capture low frequency phenomena in addition to
DC characteristics

Can make measurements remotely from a PC without
the need to program.

Conventional SCPI commands provide some
compatibility with older SMU code (such as Keithley
2400 series) to minimize code conversion work.
Default SCPI commands support advanced
B2900B/BL Series features

Easy integration into rack and stack systems.

Find us at www.keysight.com
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The Best SMU Solution for a Broad Range of IV Measurements

SMUs are popular and widespread instruments for performing IV measurements in many different fields
and applications due to their integrated voltage and current sourcing and measurement capabilities. The
B2900B/BL Series SMU provides superior performance and usability at a very reasonable price. in
addition, the B2900B/BL Series SMU suppaorts many functions to speed up production test and increase
throughput. The versatile measurement capabilities of the B2900B/BL Series SMU make it an ideal
choice for a variety of IV measurements such as semiconductor test, active/passive component test and
generaj electronic device and material characterization.

The B2900B/BL Series SMU has a broad application range that spans uses from R&D and education to
industrial development, production test and automated manufacturing. Moreover, they work equally well
as either standalone or system components.

Testing semiconductars, discrete and passive components

o Diodes, laser diodes, LEDs

o Photodetectors, sensors

o Field effect transistors (FETSs), bipolar junction transistors (BJTs)
o ICs (analog ICs, RFICs, MMICs, etc)

o Resistor, varistor, thermistors, switches

Testing precision electronics and green energy devices

o Photovoltaic cells

o Power transistors, power devices

o Battery

o Automotive

o Medical instruments

o Power and DC bias source for circuit test

Research and education

o New material investigations

o Nano devices characterization (e.g. CNT)

o Giant magnetic resistance (GMR)

o Organic devices

o Any precise voltage/current source and measurement

Application literature is available on the Keysight web site. For more information please visit
www.keysight.com/find/precisionSMU

Find us at www keysight.com




Integrated Source and Measurement Capabilities Simplify Difficult IV
Measurement Tasks

The B29008/BL Series SMU reduces measurement complexity

Performing IV measurements with conventional instruments such as voltage/current sources, arbitrary
waveform generators (AWGSs), switches, and voltage/current meters is complicated and confusing. It
requires deep technical knowledge of both the measurement technique and the instrumentation to
perform an accurate measurement.

The B2900B/BL Series SMU integrates many different source and measurement capabilities into one
compact form factor. It can operate as a seamless 4-quadrant precision voltage/current source, an
electrical load, an accurate voltage/current meter, a pulse generator and an AWG. Its versatile all-in-one
integrated source and measurement capabilities allow it to perform a wide variety of measurements
from DC to low frequency AC without the need to change connections or use additional equipment.
Moreover, the availability of 2-channel models supports the testing of devices with up to three terminals
(as long as one terminal can be tied to the circuit common).

If you wish to learn more about the advantages of using SMUs to make 1V measurements, then please
refer to the section at the back of this datasheet entitled “Overview: Why use an SMU?”

source

Rack & stack solution:
Vo V ) out Muttiple instruments connected with
meter device under test

- no easy means to coordinate them.
Switch l

Voltage 1 L~
source A \ Current
meter
Current FaN
Ao ®

AWG 6—
v

Same measurement using an SMU

High
I SMU sotution:
DUT Integrated 4-quadrant voltage and
device under test current sourcing and measurement
L J (including AW G function).
ow
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Wide Voltage and Current Coverage for Testing a Variety of Devices

Test up to 210 V and 3 A (DC) or 10.5 A (pulsed) with a single instrument

The B2900B SMUs can source and measure +210 V and currents of £3 A DC, or £10.5 A pulsed. This
performance versatility enables you to standardize on a single SMU model, which minimizes support
costs. These capabilities are present on both single—- and duai-channel versions. Both channels in the
2-channel version operate independently.

Integrated sweep and arbitrary waveform measurement functionality

The B2900B/BL Series SMU has capabilities that allow it to perform more than just simple DC and
pulsed measurements. The B2900B/BL Series SMUs have a built-in sweep capability that supports all
of the standard sweep parameters such as linear and logarithmic modes, single and double sweep
functions and constant and pulsed sweep operation. The B2900B/BL Series SMU’s GUI fully supports
the sweep measurement function, thereby aliowing sweep measurements to be made and displayed
quickly from the instrument front panel. Of course, the user can also make the same sweep
measurements just as efficiently on the B2900B/BL Series SMU under remote control using SCP!
commands. This integrated sweep measurement capability improves efficiency and reduces
measurement setup time.

The B2900B/BL Series SMU has arbitrary waveform generation (AWG) and list sweep capabilities. The
AWG and list sweep functions enable you to create waveforms with up to 100,000 steps for maximum
flexibility while the B2901BL SMU has up to 10,000 steps. You can specify a waveform of arbitrary
shape using familiar spreadsheet compatible data-entry formats. The AWG and list sweep features are
especially useful when characterizing devices where the response varies depending on the applied
voltage or current. You now have the flexibility to focus on areas of interest.

Built-in functions provide flexible

P SF]

Load: 0.6 ﬂi waveform generation capabilities

- p i
il e oo ‘,. | |
i T o i Constant DC Pulse
=l R |
ey oot LU
You can create current pulses of up to 10.5 amps, .
which belps fo minimize device sell-heating effects. -
144 - |

Linear sweep Pulsed Logarithmic  °
linear sweep sweep
which is useful for evaluating high-power components. Custom wave forms (list sweep)
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Superior Bench-top SMU Measurement Performance

Source and measurement resolution - 10 fA and 100 nV

The B2900B Series SMU consists of four models — the differentiation is between the number of
channels, and measurement and sourcing resolution. The B29018B (single-channel) and B2902B (dual-
channel) SMUs have 100 fA and 100 nV measurement resoclution, 1 pA, and 1 pyV sourcing resoiution.
The B2911B (single-channel) and B2912B (dual-channel) SMUs have 10 fA and 100 nV both
measurement and sourcing resolution.

The B2900BL Series SMU consists of two models. The B2901BL SMU has 1 pA and 100 nV
measurement resolution, 10 pA, and 1 PV sourcing resolution. The B2910BL SMU has 10 fA and
100 nV measurement resolution, 100 fA, and 1 pV sourcing resolution.

The B2900B/BL Series SMUs support popular banana jack style inputs for cost-effective and flexible
connectivity. For low current measurements below 1 nA, banana jack to triaxial adapters are available.

Capture transient phenomena effortlessly

The B2900B/BL Series SMUs support a high-speed sampling measurement function that permits the
capture and display of low-frequency transient phenomena. The B2901BL and B2910BL SMUs support
a 200 ps (5,000 points/second) and 50 us (20,000 points/second) sampling rate. The B2901B and
B2902B SMUs support a 20 us (50,000 points/second) sampling rate, and the B2911B and B2912B
SMUs support a 10 us (100,000 points/second) sampling rate. The maximum achievable sampling rate
depends on many factars, including signal level, ambient noise, and desired resolution.

1015000 ¥ | 41 $010.000mA  «: -010.000pA -  002:000 s |

You can make and display accurate low-current Roll view mode allows you to capture low-frequency
measurements directly on the B2900B/BL front panel. transient phenomena.
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4-wire measurement capability permits accurate low resistance measurement

When measuring small resistances the innate cable resistance can create serious measurement error. \
To solve this, the B2900B/BL Series SMU supports a 4-wire (also known as a remote sense or Kelvin '
connection) measurement function. In the 4-wire scheme two of the connectors force current and the
other two connectors measure voltage. Since the connectors measuring voltage do not have any
current flowing through them, they can accurately sense the actual voltage at the DUT.

Measure large capacitive loads without oscillation

Large capacitive loads can sometimes cause SMUs to oscillate. To mitigate this, the B2900B/BL Series
SMU supports a high capacitance measurement mode. The high capacitance mode enables the
measurement of large capacitive loads without having to worry about SMU oscillation.

Find us at www.keysight.com Page 8



Fast Throughput Lowers Cost-of-test

Best-in-class measurement throughput

Although an excellent R&D tool, the B2900B/BL Series SMU is aiso well-suited for production test. |t
can achieve excellent accuracy and repeatability at even short integration times. The B2900B/BL Series
SMU possesses the fastest measurement speed of any SMU in its class.

Program memory and trace buffer features improve throughput

To reduce bus communication time, the B2900B/BL Series SMUs support a program memory feature
that enables you to store long strings of SCPI commands within the instrument. You can execute these
code sequences by sending a single command across the communication bus to improve throughput for
frequently performed command strings. The B2900B/BL Series SMUs support a trace buffer that can
store up to 100,000 data points while the B2901BL stores 10,000 data points. Downloaded results from
multiple measurements are available at once to improve overall throughput while reducing the data
transfer time.

SCPI commands provide compatibility and versatility

Standard Commands for Programmable Instruments (SCPI) are a popular and easy-to-understand
instrument control protocol. The B2900B/BL Series SMU supports two SCP| command sets,
conventional and default, to provide both code compatibility and flexibility. The conventional command
set has a large number of its commands compatible with those of older SMUs (such as the Keithley
2400) to minimize code conversion work, The default command set supports advanced B2900B/BL
Series SMU features and they should be used to fully utilize its performance and capabilities.

Maximum sweep operation reading rate per second
{Source/measure to GPIB at 50 Hz)

Keysinht 822008 Serias Sl

T T T R PR

Conventional systern SMU-A —

ok RS R R

Conventional system SMU-B

Conventional bench-top SMU-C d "

0 2500 5000 7500 10000 12500 15000
Readings per second
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Overview: Why Use an SMU?

Resource integration reduces measurement error

An SMU is an instrument that combines the capabilities of a current source, a voltage source, a current
meter and a voltage meter (along with the capability to switch easily between these various functions).
Because the source and measurement circuitry are closely integrated, the user can achieve far better
measurement performance with less measurement error than would be possible by using various
independent instruments to make the same measurement.

Feedback mechanism stabilizes voltage and current sourcing

Since SMUs have the ability to very accurately measure their own current and voltage output, they have
many advantages over conventional power supplies. All SMUs have internal feedback loops that
provide instantaneous feedback to the sourcing circuitry, which in-turn aliows the SMU output to remain
accurate and stable even if the load conditions change unexpectedly.

Limit (compliance) feature prevents device damage

SMUs also possess a voltage and current limit (compliance) feature that allows the user to set limits and
to protect devices from damage caused by excessive voltage or current. Although the SMU normally
continues to function when it reaches the user-specified limit value, it can also be set to shutdown just
like the over current protection (OCP) and over voltage protection (OVP) functions do on a power supply.

Accurate timing control of source and measurement resources

The integration of the source and measurement resources in an SMU allows much tighter
synchronization than would be possible with separate instruments. Moreover, the B2900B/BL Series
SMU provides very flexible triggering options that allow the measurements points to be defined
independently from the sourced current or voltage waveform. On two channel units you can operate
both channels in synchronization or independently, and under remote control you can trigger multiple
units in unison using a group trigger signal.

Feedback -
3 i

---------- | I el e |

: Llﬂ (I i

1 1 !

T A —+—Q High
|

|

]

!

A 1\ O Low
Source block: Measurement block:
Precision voltage and current source/sink Precision voltage and current meter with
with sweep, pulse capabilities. high speed sampling capability.
Voltage/current limit capability is also

available.
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Innovative GUI and 4.3" Color LCD Display Facilitate Fast Bench-top Test, Debug
and Characterization

The B2900B /BL Series SMU's front panel has many features that make interactive use fast and
friendly. These include a 4.3" color LCD display, a USB2.0 memory I/O port, an assist key, an

: alphanumeric keypad and a rotary knob. The 4.3" color LCD display supports both graphical and
numerical view modes and enables test setup and check test results quickly. The USB2.0 memory port
supports easy data storing and porting. The Innovative graphical user interfaces, such as single view,
dual view, graph view, roll view and zoom, improves usability and productivity of bench-top tests, debug
and characterizations dramatically.

Single view: Dual view: ~

Single view provides basic and advanced Dual view provides the basic settings and

settings and display capabilities for the selected display capabilities for both channels 1 and 2.

channel from the front panel of the instrument. Up to B. digits can be dispfayed in dual view

No additional controller or software is required. mode. This mode is available only for the
B2902B/ B2912B.

b (Al 3 b 3

+000. 96224 I 4133 5282k

+239, 0QOmA : #001.788 V Y2: #0D2.808 ¥V AV: +001.020 V
—z

.1000‘.000 s : +010.000nA: 47 <G10.000mh. 002.000 s

000.000 & ,+001.000 +004.000 V

Graph view: Roll view:

Graph View displays measurement results on XY Roll view draws H or V-t curves similar to the
graphs (such as FV and H/V-t curves) on up to 2 curves drawn by a strip chart recorder. Up to
channels. This is useful for quick evaluation of 1000 acquired data points can be displayed and
device characteristics, especially those obtained updated while the measurement is still in

from sweep measurements. progress. Roll view's continuous measurement

capability is especially useful for monitoring low
frequency phenomena. Roll view is available
only for the B2911B/ B2912B.
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Multiple Remote Control Choices Optimize Performance for Different Applications

The B2900B/BL Series SMU offers muitiple options for instrument remote control at little or no cost.
Four solutions are available: PathWave BenchVue, B2900B/BL Graphical Web Interface, B2900 Quick
IV Measurement Software, and EasyEXPERT group+. These multiple software control options allow you
to choose the solution that best fits your particular application.

PathWave BenchVue

PathWave BenchVue allows you to control the B2900B/BL Series SMUs as voltage/current sources
from a PC without the need to do any programming. In addition, because PathWave BenchVue
supports a wide variety of Keysight instruments (oscilloscopes, meters, etc.) it is a good choice when
you need to integrate together many different types of instruments on a benchtop.

Graphical Web Interface

The Keysight B2900B/BL Series SMU has a built-in LXI compliant web server that allows any Java
enabled web browser (such as Internet Explorer) to control it over the LAN. The graphical web interface
supports all of the basic measurement functions such as spot measurements, sweep measurements
and pulsed source measurements. Since no special software is required this feature is convenient for
making quick measurements on the fly.
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Quick 1/V Measurement Software

Keysight B2900 Quick I/V Measurement Software permits easy measurement setup and execution on a

Windows-based PC. It has a user-friendly GU! that can be used with all of the B2900B/BL Series SMU's

interfaces {(LAN, USB and GPIB). It can control up to four SMU channels in any configuration of single

and dual channel units.

POy
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EasyEXPERTgroup+

Keysight EasyEXPERT group+ provides a powerful IV parametric characterization solution for a wide
range of devices and materials. It has an intuitive mouse and keyboard driven graphical user interface
that simplifies common characterization tasks such as test setup and execution, data analysis, data
management/protection, etc. Moreover, since it can support up to eight SMU channels (four 2-channel
SMU units) EasyEXPERT group+ makes it easy to characterize multi-terminal devices.
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Available Accessories Facilitate Special Test Needs

Easy banana jack connectivity with various accessories

The B2900B/BL Series SMU uses convenient and low-cost banana jack terminals, which support a
variety of cables, adaptors and accessories.

Banana to triaxial adaptor for low current measurement

Since banana jacks cannot support low current measurement (i.e. measurements of 1 nA and below), a
banana jack to triaxial adapter is available to permit the use of high-performance triaxial cables. This
makes it easy to connect to both triaxial-based test fixtures and wafer probers. Of course, both 2-wire
and 4-wire triaxial adapters are available.

Test fixtures for testing packaged devices

The Keysight N1295A Device/Compaonent Test Fixture provides a low-cost solution to quickly and easily
test packaged devices and components. It has four triaxial inputs and supports voltage and current
measurements of upto 42 Vand 1 A.

For more advanced packaged testing needs, the Keysight 16442B test fixture provides more
capabilities. It offers support for higher pin count devices, more flexible connectivity and an interlock
feature for safely applying voltages greater than 42 V. Keysight can supply adapters to use the 164428
interlock with the B2900B/BL Series SMU’s digital output.

Banana jack to triaxial adapters are 4 «\ The Keysight N1295A Device/Component Test Fixture
available in both 2-wire and 4-wire versions ,: > provides a low-cost solution to quickly and easily test
’ (= _ packaged devices and components.

Using the available accessories and furnished software you
can create a low-cost PC-based component testing solution.
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Comparison table by model

Number of channels

Output range

Source resolution

Lowest current range

Measurement
resolution

Min. trigger intervat
Max. trigiger cbunt
Max. data buffer size
Limit test

Fast transient mode
Easy file access

View mode

Max. voltage

Max.r curreﬁtr(DC)
Max. current (Pulse)
Digit

Min. voltage

Min. current

Digit
Min. voitage

Min. current

Single view
Dual view
Graph view

Roll view

21V
1.5A
No

5.5 digit
Tpv

10 pA

1 uA
6.5 digit

100V

1pA

200 ps
10,000

10,000
No

No

No
Yes
No
Yes
No

210V
15A

No

5.5 digit

1pv

100 fA

10 nA
6.5 digit

1000V
0
"50ps
100000

100,000

Yes

No
No

Yes

No

Yes

No

tor2

210V

303A
10.5A
5.5 digit
1V
1pA
100 nA
6.5 digit
100 nV
100fA
20 us ‘
Inﬁnﬂe
100,000
Yes

Yes

Yes

Yes

Yes (B2902B)
Yes

No

6.5 digit
100 nV

.10 fA

10 nA
6.5 digit
100 nV

10
10 us

‘ Infinite

100,000
Yes
'Y%
Yes

Yes

Yes (829128)

Yes

Yes
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Specifications

Specification conditions

Temperature

Humidity

After 60 minutes warm-up
Calibration period
Measurement speed

Maximum voltage and current

23°C+5°C

30% to 80% RH

Ambient femperature change less than +3 °C after self-calibration execution
1 year

1 PLC (power line cycle)

—

| IR — S U, L e

DCor pui;s,ed !

Pulsed only !

210V 0.105A
21V 1.515A2
6V 303A2
200V 1.515A
6V 105A

1 See "Maximum puise width and duty cycle” in Puise Source Supptemental Characteristics for applicable maximum voitage and
current. Pulse mode is not availabie for B2301BL/B2910BL SMUs.

2. Max current limitation For 21 V/1 515 A and 6 V/3.03 A ranges, total max current 15 limited by the table below for using
2 channels Max current is not limited for using 1 channel only.

Current [A} Current [A}
4 A105
3.03
11615
Xoltage \'2} \fltage vi
210 -200 -8 6 200
-1.515
105
DC or pulsed’ Pulsed only'
Maximum current limitation
: 1
(Challvaltage] o (Chi2lvoltage : IMaxttotalfcucrentlimitationto{ChkiiandiChp2) ‘
L o TITTT . e e T
+{0V<V=8Y) +(0V<V<BYV) Ch1current +Ch 2 current<4 A
+{0V<V=6VY) +(6BV<VS21V) Ch1current+Ch 2 currentx 1.6 <4 A
+(6V<V=21V) +(0V<V=6Y) Ch 1 current +Ch 2 current x 0.625 < 2.5 A
t(6VevV=21V) £(6VeV=21Y) Ch1current+Ch 2 current< 2.5 A
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Voltage source specifications

| f‘! 1 |
: ‘ N . IAccuracy] [INoise](peakitolpeak /BN ax3voliage) i
el EEPNEL . EEEDIE  BROE (% vemeling © o) QIER®WEE? (verreng)
| : ;B ;
200 mV 1V 1TV 1V 100 nV +{0.015 % + 225 pV) =10V +210mV
£2V 10 uv 104V 10pv 1V +{0.02 % + 350 uv) <20V £21V
20V 100 pv 100 yv 100 pv 10 pv +(0.015 % +5mV) <200 pv 21V
£200V2 — 1 mv 1 mv 100 pv +(0.015 % + 50 mV) <2mv 210V
1. Supplemental characteristics.
2. 200 V range is not available for B2901BL
Current source specifications
|
| R e EAONEL | BEMEY  BERNE (g o ) BIfEEWER (ovwerEng)
L : ) . BRI
+10nA2  — 100 fA - 10 fA +(0.10 % + 50 pA) <1pA +10.5 nA
+100nA?  — 1 pA 1pA 100 fA +(0.06 % + 100 pA) <2pA +105 nA
+1 A 10 pA 10 pA 10 pA 1pA +(0.025 % + 500 pA) <25pA +1.05 pA
+10 pA 100 pA 100 pA 100 pA 10 pA +(0.025 % + 1.5 nA) <60 pA +10.5 yA
+100 pA 1nA 1nA 1nA 100 pA £(0.02 % +25 nA) <2nA +105 pA
+1 mA 10 nA 10 nA 10 nA 1 nA +(0.02 % + 200 nA) <6nA +1.05 mA
+10 mA 100 nA 100 nA 100 nA 10 nA +(0.02% +2.5 pA) <200 nA +10.5 mA
+100 mA 1 pA 1 HA 1pA 100 nA +{0.02 % + 20 pA) <600 nA +105 mA
+1A 10 pA 10 A 10 yA 1 pA +(0.03 % +1.5 mA) <70 yA £1.05A
+15A 10 pA 10 pA 10 pA 1pA +(0.05% +3.5mA) < 100 uA +1515A
+3A¢ - — 100 pA 10 pA + (0.4 % +7 mA) <120 pA +303 A
+10A%S  — - 100 pA 10 pA £ (04 % +25mA)8 +10.5A
1. Supplemenial characterisiics.
2. 10 nA range is not available for B29018L/B2901B/B29028B.
3. 100 nA range is not available for B29018L.
4. 3A 10 A ranges are not availabie for B2901BL/B2910BL
5. 10 A range 1s avaitabie only for pulse mode not available for DC mode.
6. Measurement speed 0 01 PLC.
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Source supplemental characteristics

Temperature coefficient
(0 to 18°C and 28 to 50°C)

Max output power and B2901BL
source/sink limits '

B29108L

Other models

Current limit/compliance
Voltage limit/compliance

Over range

Voltage output settling time

Slew rate
Over temperature protection

Current output settling time

Noise 10 Hz to 20 MHz (V source)

V source overshoot

| source overshoot

Voltage source range change overshoot

Current source range change overshoot

+ (0.1 x accuracy)/°C

3BW

6 V@ 1515 A, £21V @ £1.515 A, four quadrant source or sink operation
38W

HV@+1515A £21 V@ £1.515 A 2210 V @ 105 mA, four quadrant source or sink
operation

318w

6V @+3.03A £21V@ +1.515 A, £210 V @ +105 mA, four quadrant source or sink
operation

Accuracy is same as current source. Minimum value is 1 % of range, or 1 nA in 10 nA range.
Accuracy is same as voltage source. Minimum value is 1 % of range, or 20 mV in 200 mV range

101 % of source range for 1.5 A and 3 A ranges. 105 % of source range other than 1.5 A and

3 A ranges. No over range for 200 V range with current exceeding 105 mA pulse only condition. -

Time required to reach within 0.1 % of final value at open load condition. Step is 10 % to 90 %
range

200 mV, 2 V ranges <50 ps
20 V range <110 ys
200 V range “<700 s

£ 0.36 Vlus, 20 V and 10 mA ranges, 10 MQ load resistance
Output turns off then resets at over temperature sensed internally

Time required to reach within 0.1 % (0.3 % for 3 A range) of final value at short condition. Step is
10 % to 90 % range

10 nA, 100 nA ranges "< 10ms
1 A range <500 ps
10 yA, 100 pA ranges < 250 s
1mAtodA rénges <80 s

3 mVrms, 20 V range

<x(01%+10 m\/)A Step is 10 % to 90 % range, resistive load

< +0.1 % (< 0.3 % for 3 A range). Step is 10 % to 90 % range, resistive load
< 250 mV. 100 kQ2 load, 20 MHz bandwidth

< 250 mV/R load, 20 MHz bandwidth

Find us at www.keysight.com
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Pulse source supplemental characteristics

Minimum programmable pulse width 50 ps
Pulse width programming resolution 1us
Pulse width definition The time from 10 % leading to 90 % trailing edge as follows

i Pulse width
Peak level
i L 90%
| . I L=
| Omeelegn  Gepeh 0 Gmbme | Pdoocids Omakede  Omwkme  Omemst |
DCor 210V 0.105 A 0.105 A 50 ust099999.9s 99,9999 % 210V 0.105 A
pused oy y 1515A7  1515A1  50ps1099999.9s  99.9999 % 21V 151541
6V 3.03A1 303A1 50 s 0 99999.9s  99.9999 % R 3.03A1
Pulsedonly 200V 1.515A 50 mA 50 usto 2.5 ms 25%
180 V 1.05A 50 mA 50 s to 10 ms 25%
6V 525A 0.1A 50 psto 3 ms 30%
6V 10.5A 0.5A S0usto1ms 25%

1. Max current limitation For 21 V/i1.515 A and 6 V/3.03 A ranges, total max current is limited by the table in page 13 for using 2
channels. Max current 1s not limited for using 1 channel only.

Minimum pulse width at the given voltage, current and settling conditions

| Soweowhe Uik | wd | Cowsciliw@oeg) O
200V 15A 200 0 0.1% 1ms

6V 105A 060Q 0.1% 0.2ms

1.5A 200V 65 Q 0.1% 2.5ms

10.5A 6V 050 0.1% 0.2ms

105A1 pV! 01Q¢ 0.1%! 0.1ms!

1. Transiert speed mode s set to FAST
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Voltage measurement specifications

Remgp CmwE e Y (emhgs o
e, W BRE ]

+200 mV 100 nv 100 nV 100 nv 100 nV +(0.015 % + 225 V)
2V 1uv 1Tuv 1uv 1V +(0.02 % + 350 pv)
20V 10 v 10 10V 10V £(0.015% +5mV)
£200 V' - 100 pv 100 pv 100 v +(0.015 % +50 mV)
1 200 V range s not available for B29018L
Current measurement specifications

g o ommOR.  EEWE ¢ L @wege e
+100A ! — 10 fA — 10 fA +(0.10 % + 50 pA)
+100 nA? — 100 fA 100 fA 100 fA + (0.06 % + 100 pA)
1A 1pA 1pA 1pA 1pA £ (0.025 % + 500 pA)
+10uA 10 pA 10 pA 10 pA 10 pA +{0.025 % + 1.5 nA)
+100 pA 100 pA 100 pA 100 pA 100 pA +(0.02 % + 25 nA)
1 mA 1 nA 1 nA 1A 1nA + (0.02 % + 200 nA)
+10 mA 10 nA 10 nA 10 nA 10 nA +{0.02% + 2.5 JA)
£100 mA 100 nA 100 nA 100 nA 100 nA +(0.02 % + 20 pA)
1A 1A 1 pA 1A 1A +(0.03 % + 1.5 mA)
154 1pA 1 pA 1pA 1 pA +({0.05% + 3.5 mA)
£3A3 — — 10 uA 10 WA +(0.4%+7 mA)
+10A %4 — — 10 yA 10 pA +(0.4 % +25 mA) 5

10 nA range ts not available for B2901BL/B2901B/B2502B.

100 nA range s not available for B29018L.

3 A, 10 A ranges are not available for B2091BL/B2910BL.

10 A range (s available only for pulse mode, not available for DC mode.
Measurement speed 0.01 PLC.

OB WA -

Find us at www.keysight.com
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Measurement supplemental characteristics

Temperature coefficient (0 to 18 °C and 28 to 50 °C)

Over range
Voltage measurement range change overshoot

Current measurement range change overshoot

Derating accuracy for measurement speed less than 1 PLC

Derating accuracy with PLC setting< 1 PLC

2 (0.1 x accuracy)/°C

102 % of measurement range for 1.5 A and 3 A ranges

106 % of measurement range other than 1.5 A and 3 A ranges
< 250 mV. 100 kQ load, 20 MHz bandwidth

< 250 mV/R load, 20 MHz bandwidth

Add % of range using the following table for measurement with PLC < 1

\Voltageliangel Currenyrange]
| LAY avem@oy 0 W AL IABIA
01PC 001%  001%  o4%  00i%  oot%  oote
0.01 PLC 0.05% 0.02% 1% 0.1% 0.05% 0.02%
: 0.001 PLC 0.5% 0.2% 5% 1% 0.5% 0.2%

Timer and triggering specification

Timer Time stamp

Trigger timing resolution
Accuracy

Arm/trigger detay

Arm/trigger interval

Arm/trigger event
Triggering * Digital /O Trigger in to trigger out
Digital /O Trigger in to source change
LXI Trigger in to source change
LXi Trigger in to measurement
Internal event to external LXI trigger output
LXI event send/receive latency

Minimum trigger interval

1. Supplemental characteristics

TIMER value automatically saved when each measurement is triggered
1 s to 100 ms

+50 ppm

0usto 100,000 s

B29018BL: 200 ps to 100,000 s

B2910BL: 50 ps to 100,000 s

B29018/829028: 20 ys to 100,000 s
B29118/829128B: 10 ys to 100,000 s

B2901BL: 1 to 10,000

Other models: 1 to 100,000

<5yus

<bps

Minimum 100 us, Typical 200 us, Maximum Unknown
Minimum 100 ps, Typical 200 ys, Maximum Unknown
Minimum 100 ps, Typical 200 ys, Maximum Unknown
Unknown

10 ps

|

Find us at www.keysight.com
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Sensing Modes

2-wire or 4-wire (Remote-sensing) connections

Low terminal connection Chassis grounded or floating

Output connectors Banana jack. Triaxial connections are recommended for sourcing and measuring less than 1 nA. A
banana jack to triaxial adapter is available for low current measurement.

Output location Channel 1 at front, and channel 2 at rear

Maximum load Normal mode: 0.01 uF

High Capacitance mode: 50 pF

DC floating voltage Max +250 V DC between low force and chassis ground
Guard offset voltage (V source) <4mV
Remote sense operation range Max voltage between High Force and High Sense =3 V

Max voltage between Low Force and Low Sense =3 V

Common mode isolation >1GQ, <4500 pF
Maximum sense lead resistance 1 kQ for rated accuracy
Sense input impedance >10GQ

e cepERtanE Gere !

{ e e e ]
The high capacitance mode permits the measurement of devices with capacitances greater than the normal mode maximum load value of
0.01 pF. In high capacitance mode the maximum allowed value of the load capacitance is 50 pF.

Voltage output settling time Time required to reach within 0.1 % of final value with 4.7 uF capacitive load on a fixed range at
specified current range and limit value
200 mV, 2 V ranges 600 ps, at 1 A limit
20V range 1.5ms, at 1 A limit
200 V range 20 ms, at 100 mA limit
Current measurement settling time ~ Time required to reach within 0.1 % of final value after voltage source is stabilized on fixed range.
Vout is 5 V unless noted.
1 A range 230 ms
10 pA, 100 pA ranges 23ms
1 mA, 10 mA ranges 0.23 ms
100 mA to 3 A ranges 100 us
Mode Delay into high 1 pA range 230 ms
h I d
change delay cap mode 10 pA, 100 pA ranges 23 ms
1 mA to 3 A ranges 1ms
Delay out of All ranges 10 ms
high cap mode
Noise 10 Hz to 20 MHz (20 V range) 4.5mVrms
Voltage source range change overshoot (20 V range or below) < 250 mV, 20 MHz bandwidth
High Capacitance  V/I mode Voltage source mode only
mode working o ) .
conditions Range Current measurement range is limited to fixed range only. 10 nA and 100 nA ranges are not available.

Find us at www.keysight.com
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Current |lmlt 21 pA
Resistance measurement

Resistance measurement can be performed under either auto or manual test conditions. Auto resistance measurement is performed in
current source and voltage measurement mode. The total auto resistance measurement error is shown in the table below. The total error of a
manual resistance measurement can be calculated using the voltage and current accuracy information as shown below.

Source | mode, manual ohm Total error = Vmeas/isrc = R reading x (gain error % of V range + gain error % of | range
measurement (4-wire) + offset error of | rangeflsrc value %) + (offset error of V range/isrc value)

Source V mode, manual chm Total error = Vsrc/imeas = 1/ [1/R reading x (gain error % of | range + gain error % of V range
measurement (4-wire) + offset error of V range/Vsrc value %) + (offset error of [ range/Vsrc value)]

Measurement speed 1PLC

Applicable for temperature 23°C+5°C

Example of total error calculation | source value = 1 mA at 1 mA range

V measure range = 2 V range

Total error (% reading + offset) = (0.02 % +0.02 % + 200 nA/1 mA) + (350 pV/1 mA)
=0.06%+0.35Q

Typical performance of auto resistance measurement (4-wire), 2 V range

| R Gedde Voot | CwmekEng e ey o i) |
20 wa 1A 1A o2%e0nmsQ
20Q 10 uQ 100 mA 100 mA 0.06 % +0.0035 Q
200 Q 100 uQ 10 mA 10 mA 0.065 % +0.035 O
2kQ 1mQ 1 mA 1mA 0.06%+035Q
20kQ 10mQ 100 pA 100 pA 0.065%+35Q
200kQ 100 mQ 10 A 10 yA 0.06% +35Q
2MQ 1Q 1 pA 1A 0.095 % +350 Q2
20MQ 1 100 100 nA 100 nA 0.18 % +3.5kQ
200MQ 1 100 Q 10 nA 100 nA 1.08 % +35kQ

1. 20 MQ 200 MQ ranges are not available for B2901BL.

] Sy AT e g i erlgeesane) s 50 |
QT@I{!)’Q MeasUreltolmemoryin mtmmaib@ﬂﬁ &nr@smn@‘bmm @;m@rtmm@@@ﬂlj i

<0.001PLC _“26000 12500 O 1es00 o500

0.01PLC 4500 3950 4500 3950

0.1PLC 500 480 500 490

1PLC 49 49 49 49

Operation reading rate varies by number of sweep steps. Number of sweep steps is specified.

Find us at www.keysight.com
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Environmental specifications

Operating
Storage
Altitude
Power supply

Overvoltage category

Pallution degree

EMC

Safety

Certifications

Warm-up

Dimensions Case
Working

Weight Net
Shipping

] oy iy L | Y

0°C 10455 °C, 30 % 0 80 % noncondensing. .
-30 °Cto 70 °C, 10 % to 90 % non-condensing

Operating: 0 m to 2000 m, Storage: 0 m to 4600 m

80 Vto 264 V, 47 Hz to 63 Hz, 250 VA maximum

fl

2

IEC61326-1/EN61326-1, ASINZS CISPR 11, KC: RRA Notification amending Radio Waves Act Article
58-2

JEC61010-1/EN61010-1, CAN/CSA-C22.2 No. 1010-1, C/US

CE, cCSAus, RCM, KC

1 hour

88 mm (2U) x 213 mm (half width) x 450 mm

180 mm x 260 mm x 480 mm (with handle and feet)

6.0 kg (B2901BL, B2910BL, B2901B, B2911B), 7.4 kg (B29028, B29128)
9.5 kg (B2901BL, B2910BL, B29018, B2911B), 11.0 kg (B2902B, B2912B)

R R

<z

Find us at www keysight.com
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Frontpanelinterface ~ 4.3" TFT colordisplay (480 x 272, with LED backiight with keypads and rotary knob
View mode Single view, Dual view, Graph view and Roll view
Hard keys Single Trigger and Auto Trigger control, 10-key, Rotary Knob and Cursors, Channel on/foff, View,

Cancel/Local
Softkeys Function, System and Input Assist Keys
Indicators Channel (measurement) status, System status
Source/measurement capabilities
Mumberofsteps  B20BLIw000
Other models: 1 to 100,000
Sweep mode Linear, logarithmic (log) or list
Sweep direction Single or double
Type DC. or pulse
Min programmable value to create ~ B29018L: Min 200 us with 1 us resolution
It sweep waveform B2910BL: Min 50 ps with 1 us resolution
B2901B/B29028: Min 20 ps with 1 ps resolution
B2911B/B2912B: Min 10 ps with 1 ys resolution
Bl oG g ]
Min igger interval (Vax speed of  B2901BL: 200 s (5000 poimis)
measuremen) B2910BL: 50 s (20,000 points/s)
82901B/B2902B: 20 us (50,000 points/s)
B2911B/829128: 10 ps (100,000 points/s)
| i I

Max buffer size

B2901BL: 10,000 points/channel
Other models: 100,000 points/channel

Find us at www keysight.com
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P8  EEedm2 -
Ethernet 100BASE-T/10BASE-T
use USB 2.0 host controller {front)
USB 2.0 device interface (rear)
Digital /O Connector type 25-pin female D
Input/output pins 14 open drain /O bits
Absolute max input voltage 525V
Absolute min input voltage 025V
Max logic L input voltage 08V
Min logic H input voltage 20V
Max source current 1mA@ Vout=0V

Max sink current
5V power supply pin
Safety interlock pin

Maximum number of simultaneously triggered units

(using Digital 1/O) '

50 mA @ Vout=5V
Limited to 500 mA, solid state fuse protected

One active high pin and one active low pin. Activation of both pins
enabies output voltage > 42 V

8

1 Suppiemental characteristics.

Assist key, numeric falpha keys and rotary knob

USB 2.0 far memory O

4.3 calor LCOD Channel 2 (8290\28/8291 25 only) Digi[!al o
kS ul

Programming
Program memory
LXi compliance

Software available

Drivers available

Find us at www keysight.com

Channel 1

SCPI
100 kB {2500 lines typical)
LXI Core 2011

EasyEXPERT group+, Quick I/V Measurement Software, Graphical Web Interface, Pathwave
BenchVue

IVI-C, IVI-COM drivers, LabVIEW drivers
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EasyEXPERTgroup+

-

Quick IV

PathWave BenchVue

- Operating system

Supporting language
NET Framework

10 Libraries

Memory

Displa‘y

HOD

Recommended GPIB IFF

Operating system
Supperting language
NET Framework

10 Libraries
Interfaces

Operating system

CPU
RAM

Display resolution

" Interfaces

: Mlcrosoft Windows 8.1 Professional or later (32bit/64bit), Microsoft Windows 10 Pro
- of later (32bit/64bit) :

English (US)

" Microsoft .NET, Framework 3.5 SP1

Keysrght {0 Lrbranes Surte 17 1 update 1 or later (for the Ontine execution mode)

v 2GB memory

XGA 1024 x 768 (SXGA 1280 X 1024 recommended)

Installation: 1GB free disk space an the C drive, Test setup/result data storage: Free
disk space more than 3OGB is recommended

Keysight 82350B/C (PC) 1, 82351B(PCle)

82357A (USB) 2, 823678 (USB) 2.3

National Instrument. GPIB-USB-HS (USB) !.2

Windows 8 (32 bit/64 bit), Windows 8.1 (32 bit/64 bit), Windows 10 (32 bit/64 bit),

English (US)

Microsoft NET, Framework 452

17.0 or later . »

USB, GP-1B, LAN

Windows 10 32-bit and 64-bit (Professional, Enterprise, Education, Home versions)
Windows 8 32-bit and 64-bit (Professional, Enterprise, Core)

1 GHz or faster (2 GHz or greater recommended)

-1 GB (32-bit) or 2 GB (64-bit) (3 GB or greater recommended)

1024 x 768 minimum for single instrument view (higher resolutions are

: recommended for multrple rnstrument vrew)

USB GPIB LAN RS-232

A PCt or PCle card is highly recommended because of stabilily and speed.
USB GPIB interfaces might cause serial polf error intermittently due to the intrinsic communication scheme differences. it is

reported that using an even GPIB address sometimes significantly decreases the chance of the error. The NI GPIB-USB-HS
is recammended far stability, and the Keysight 82357x is recommended for speed.

Furnished Accessories

Power cable, USB cable, Quick Reference (English)

EasyEXPERT software prohibils to set the odd GPIB address to prevent the issue above.

Find us at www.keysight.com
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Ordering Information

B2901BL Precision Source/Measure Unit, 1 ch, 1 pA resolution, 21V, 1.5 A
B2910BL Precision Source/Measure Unit, 1 ch, 10 fA resolution, 210 V, 1.5 A
B29018 Precision Source/Measure Unit, 1 ¢h, 100 fA, 210 V, 3 A DC/10.5 A pulse
B29028 Precision Source/Measure Unit, 2 ch, 100 fA, 210V, 3 A DC/10.5 A pulse
B29118 Precision Source/Measure Unit, 1 ch, 10 fA, 210 V, 3 A DC/10.5 A pulse
B29128 Precision Source/Measure Unit, 2 ch, 10 fA, 210 V, 3 A DC/10.5 A pulse
1A7 Calibration + Uncertainties + Guardbanding (Not Accredited)
AbJ ANSI Z540-1-1994 Calibration
UK6 Commercial Calibration Certificate with Test Data
Y -
N1297A Banana - Triax adapter for 2-wire (non-Kelvin) connection ‘
N12978 Banana - Triax adapter for 4-wire (Kelvin) connection
N1294A-011 Interlock cable for 164428 (1.5 m)
N1294A-012 Interock cable for 164428 (3.0 m)
N1294A-031 GPIQ-BNC trigger adapter
N1294A-032 Digital /0 trigger cable for multiple unit control
16494A-001 Low leakage triax cable (1.5 m)
16494A-002 Low leakage friax cable (3.0 m)
16494A-005 Low leakage friax cable (4.0 m)
1CM124A Rack mount flange kit
B29018LU 82901§L Software Upgréde Package, Extension Support énd'Sutv)scrivptid;\ ‘
B29108LU B2910BL Software Upgrade Package, Extension'Suppoﬂ and Subscription
B29018U B2901B Software Upgrade Package, Extension Support and Subscription
B2902BU B2902B Software Upgrade Package, Extension Support and Subscription T )
B2911BU B2911B Software Upgrade Package, Extension Support and Subscription SN ) :° © ° o
B29128U B2912B Software Upgrade Package, Extension Support and Subscription Yo, K ‘ - 5 o
0 . o
& ’ ], o]
o c o
’ ~ O
: . O
. o
~ Q
. &
Learn more at: www.keysight.com ' o
For more information on Keysight Technologies’ products, applications or services, ‘
please contact your local Keysight office. The complete list is available at:
www.keysight.com/find/contactus
Jp KEYSIGHT

' Y TECHNOLOGIES

Find us at www.keysight.com

s oraonatan s subiect to erange wihow notice © Keys:aht Tecancioges 2028 2941 Pubhshed i USA sung 1B 2027 3120-1286 EN

Page 29



»
D
=

Accessories for the B2900 Precision

Instrument Family

Keysight B2900B/BL Series Precision Source/Measure Units
Keysight B2960B Series 6.5 digit Low Noise Power Sources

Keysight B2980B Series Femto/Picoammeters & Electrometers Narrow

This accessory catalog introduces all of the accessories available for use with the Keysight B2900
Precision Instrument Family

J\s KEYSIGHT

TECHNOLOGIES

Find us at www.keysight.com Page 1




Interface Adapters and Noise Filters

St deearplen

| B SO

Banana - Triax Adapter
Banana - Triax Adapter
High Current Ultra Low Noise Filter

Ultra Low Noise Filter
Low Naise Filter

N1297A Banana - Triax Adapter for
2-wire (non Kelvin) connection:

This adapter converts the 6P banana
outputs to two friax connector outputs. It is
available for the 82901/10BL,
B2901/02/11/128 and the B2961/628..

HF  Guard LF J
High Force Low Farce

N1298A High Current Ultra Low
Noise Filter (21V/500 mA, 10 Q) for
B2961/62B:

This adapter converts 6P banana outputs
to one BNC connector outputs with the
ultra low noise filtering capability. It can be
used with the B2961/62B..

Find us at www.keysight.com

i i
D ey

'
N1297A For 2-wire (non Kelvin} connection
N12978 For 4-wire (Kelvin) connection
N1298A High Current Ultra Low Noise Filter (21V/500mA, 100hm) for
B2961/628.
N1298B Ultra Low Noise Filter (42V/105mA, 500hm) for B2961/628
N1298C Low Noise Filter (210V/3A) for B2961/628

N1297B Banana - Triax Adapter for
4-wire (Kelvin) connection:

This adapter converts the 6P banana
outputs to three triax connectors. It is
available for the B2901/108L,
B2901/02/11/128 and the B2961/628B..

HS Guard HF LF LS

©-© ©

High Sense

Low Force/
Low Sense

High Farce

N1298B Ultra Low Noise Filter
(42VI105mA, 50 Q) for B2961/62B:

N1298C Low Noise Filter (210V/3A)
for B2961/62B:

This adapter converts 6P banana outputs
to one BNC connector outputs with the
ultra fow noise filtering capability. It can be
used with the B2961/628..

This adapter converts 6P banana outputs
to 4P banana outputs with the low noise
filtering capability. It can be used with the
B2961/628B..

Guard HS HF LF LS Guard HS HF LF LS

0P

Filter
500

HS HF LF LS

Page 2



Adapters for Resistance Measurement

Shouldeserintion -; viogel
GPIO-BNC Trigger Adapter N1294A-031
Digital /O Trigger Cable for Multiple Unit Control N1294A-032
High Resistance Meter Fixture Adapter N1413A
High Resistance Measurement Universal Adapter N1414A

N1413A High Resistance Meter Fixture Adapter for
B2985/878B:

A

This adapter enabies to use the N1424A/B/C, N1425A/8,
N1427A/B and N1428A with the B2985/87B.

in addition, by using this adapter, sourced voltage can be
monitored by the Voltmeter in the B2985/878 without changing
connection.

Input Output/Ground
Control Switch interlock

Input: Triaxial (special screw-type) Output/Ground *: High Voltage
BNC (special type) Interlock: 6 pin mini plug interlock connector
Note: please refer to User's Guide for Keysight B2980B Series
Femto/Picoam-meter & Electrometer for the details.

Additionallinformation)

Required to use the multipte units of the B2901/10BL,
B2901/02/11/12B with EasyEXPERT group+ software

Adapter to enable to use the N1424A/B/C, N1425A/B,
N1427A/B and N1428A with the B2985/87B for resistance
measurement

For resistance measurement using the B2985/878

N1414A High Resistance Measurement Universal
Adapter for B2985/87B:

This adapter simplifies the cabling when making resistance
measurement with the B2985/87B.

In addition, by using this adapter, sourced voltage can be
monitored by the Voltmeter in the B2985/878 without changing
connection.

Input Output/Ground
O
Control Switch
Input: Triaxial

Output/Ground *: Banana connector
Note: please refer to User's Guide for Keysight B2980B Series
Femto/Picoam-meter & Electrometer for the details.

Find us at www keysight.com
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Test Fixtures

l Shor{description
— .
Device/Component Test Fixture
Test Fixture
Resistivity Cell

Component Test Fixture

N1295A Device/Component Test
Fixture with 4 Triax Connectors for

Keysight B2900B/BL Series:

This test fixture has four triaxial

connectors, allowing it to make two 2-wire

connections or 4-wire connections.

The N1295A test fixture supports up to 42

Vand 1.05ADC.

It is compatible with the B2901/10BL,

B2901/02/11/12B and B2961/628B.

The N1295A comes with the following

accessaries;

- Pin plug to miniature clip wire (4 pcs)

- Pin plug to pin plug wire (2 pcs)

Find us at www.keysight.com

N1295A  Test Fixture with 4 Triax Connectors for Keysight B2900B/BL Series
164428 Test Fixture for 5270 and general use
N1424A For N1413 with B2980 Series(50 mm Electrodes)
N1424B For N1413 with B2980 Series(26/50 mm Diameter Electrodes)
N1424C For N1413 with B2980 Series (26/50/76 mm Diameter Electrodes)
N1428A For N1413 with B2980 Series

16442B Test Fixture:

The 164428 Test Fixture can also be used with the B2300B/BL Series Precision
Instruments.

The 164428 Test Fixture has 6 triaxial connectors and 6 BNC coaxial connectors for
interfacing with the B2900B/BL Series Precision Instruments.

The triaxial connectors of the 164428 suppori up to 200 V and 1 A DC.

it is compatible with the B2901/10BL, 82901/02/11/12B and B2961/628..

The 16442B comes with the following accessories:

- Blank PTFE board

- 28-pin dual-in-package (DIP) socket module

- 0.075-inch universal socket module

- 0.5-inch universal socket module

- Miniature banana to pin plug cables, black (4 pcs), red (4 pcs), blue (4 pcs)

- Pin plug to pin plug cables, black (3 pcs), red (3 pes), blue (3 pcs)

— Miniature banana to miniature clip cables, black (3 pcs), red (3 pcs), blue (3 pcs) -
Miniature banana to miniature banana, black (3 pcs), red (3 pcs), blue (3 pes) -
Connection pin set (10 ea)

- Accessory case

These accessories give the 164428 Test Fixture the ability to support a wide range of
measurement applications.

Note: Please refer to User's Guide for Keysight 164428 Test Fixture for the details.




N1424A/B/C Resistivity Cell: N1428A Component Test Fixture:

This N1424A/B/C resistivity cell can be used with the B2985/878
to measure surface or volume resistivity of insulation materials.
Three kinds of electrodes (diameter: 26 mm/50 mmy/76 mm) are
available to meet various insulation measurement standards such
as ASTM D-257.

The N1413A adapter is required to use the N1424A/B/C resistivity
cell with the B2985/878.

The 50 mm diameter electrode is furnished with the N1424A.

The 26 mm/50 mm diameter electrodes are furnished with the
N1424B

This N1428A component test fixture can be used with the
B2985/87B to measure SMD, lead and various type of devices.
The N1413A adapter is required to use the N1428A component
test fixture with the B2985/878.

The N1428A comes with the following accessories:

o SMD module

o Flat table

e Miniature Banana-plug cable (2 pcs)

o 100 kQ output resistor

The 26 mm/50 mm/76 mm diameter electrodes in the camrying o 1 MQ output resistor
case are furnished with the N1424C o 10 MQ output resistor
- a 100 MQ) output resistor
o Alligator clip (2 pcs)
o Carrying case
Note: Please refer to User's Guide for Accessories for Keysight
B29858/B29878 for the details.

Note: Please refer to User's Guide for Accessories for Keysight
B2985B/B29878 for the details.

Find us at www.keysight.com
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Signal Cables

L@i@ﬂ

[

I Triax cable

High Current Triax cable

High Voltage Triax cable

Coax cable
High Current Coax cable

BNC cable

High Voltage Test leads
Triax to Alfigator cable
Low Noise Test Leads

Pin Probes

Soldering Sockets
Aliigator Clips

Low Noise Test Cables

Find us at www.keysight.com

16494A-001
16494A-002
16494A-003
16494A-004
16494A-005
16493L-001

164983L-002

N1412A
N1412B
N1412C
164938-001
16493B-002
16493U-001
16493U-002
U2921A-100
U8201-60001
N1415A
N1425A
N14258
N1426A
N14268
N1426C
N1427A
N14278

- S

Low leakage Triax cable (200 V, 1.5 m)
Low leakage Triax cable (200 V, 3.0 m)
Low leakage Triax cable (200 V, 0.8 m)
Low leakage Triax cable (200 V, 0.4 m)
Low leakage Triax cable (200 V, 4.0 m)

Triax cable for current higher than 1 A (1.5 m)
[Ground Unit cable for B1500/E5260/E5270/41501 (Triax, 1.5 m)]

Triax cable for current higher than 1 A (3.0 m)
[Ground Unit cable for B1500/E5260/E5270/41501 (Trax, 3.0 m)]

Low leakage Triax cable (500 V, 1.5 m)
Low leakage Triax cable (500 V, 3.0 m)
Low leakage Triax cable (500 V, 6.0 m)
Coax cable (1.5 m)

Coax cable (3.0 m)

High Current BNC Coax cable (1.5 m)
High Current BNC Coax cable (3.0 m)
Coaxial BNC cable (1.2 m)

High voitage test leads (1.3 m), black (1 pcs) , red {1 pcs)
Triax fo alffigator cable (1.5 m)

For N1413 with B2980 series (1.5 m)
For N1413 with B2980 series (3.0 m)
Pin Probes for N1425

Soldering Sockets for N1425

Alligator Clips for N1425

For N1413 with B2980 series (1.5 m)
For N1413 with B2980 series (3.0 m)
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16494A Triaxial cable:

The 16494A Triaxial cable is suitable for
low current applications down to the sub-
fA level. It supports a maximum
voltage/current of 200V/1A DC.

Cable length (options):
16494A-001: 1.5 m
16494A-002: 3.0 m
16494A-003: 0.8 m
16494A-004: 0.4 m
16494A-005: 4.0 m

16493B Coaxial cable:

o 8
Wy
-

R
3
\ N

b

N ~.
™,

.

The 164938 Coaxial cable is suitable for
general and low noise applications for up
to 40 V and 200 mA

Cable length (options):

164938-001: 1.5m
164938-002: 3.0 m

16493L High Current Triaxiaf cable:

. . §
This cable can be used as a general
purpose triaxial cable for high current
applications up t04.2 A DC and 200 V.
It can also be used for low current
applications down to the sub-pA level.

Cable length (options):
16493L-001:1.5m
16493L-002: 3.0 m

16493U High Current Coaxial cable:

The 16493U High Current Coaxial cable is
suitable for high current applications and it

is compatible with the B2901/10BL,
B2901/02/11/12B, B2961/628. and
B2981/83/85/878B. It supports up to 40 V
and 20 A pulse.

Cable fength (options):
16493U-001: 1.5 m
16493U-002: 3.0 m

N1412A/BIC High Voltage Triaxial
cable:

The N1412A/B/C Triaxial cable is suitable
for low current applications down to the
sub-fA level. It supports a maximum
voltage/current of 500 V/1 A DC.

Cable length (options):
N1412A:1.5m
N14128: 3.0 m
N1412C: 6.0 m

U2921A-100 BNC cable:

The U2921A-100 Coaxial BNC cable (1.2
m) is compatible with the B2901/108BL,
B2901/02/11/12B, B2961/628. and
B2981/83/85/878.

Find us at www.keysight.com
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U8201-60001 High Voltage Test
leads:

U8201-60001 includes one red and one
black high voltage test lead with banana
plug ends.

These cables are included in the UB201A
(see “Other accessories” on page 14)

The leads are (approx.) 1.3 m and support
CAT I} 1000 V, 15A,

N1415A Triax to Alligator cable:

i

Triax cable terminated with a male triax
connector on one end and three alligator
clips on the other. It supports up to 200 V
and 1A DC.

It is compatible with the B2901/108L,
B2901/02/11/128, B2961/62B. and
B2981/83/85/878B.

Note: Appropriate connections between
the alligator clips, shielding box and DUT
are required when performing sensitive
low-level measurements.

N1426A Pin Probes: N1426B Soldering N1426C Alligator
Sockets: Clips:
— O e =) :\
—l N e =] '
-

Pin probes used with the
N1425 for the B2985/878
B2985/878B.

Soldering sockets used
with the N1425 for the

Alligator clips used with
the N1425 for the
B2985/878.

Find us at www.keysight.com
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N1425A/B Low Noise Test Leads: '

N1425A/B is used to measure resistance
with the B2985/878.

The N1413A and one of the N1426A/B/C
are required to use the N1425A/8 with the
B2985/878

Cable tength (options):
N1425A: 1.5 m
N1425B: 3.0 m

Note: Please refer to User's Guide for

Accessaries for Keysight B29858/829878
for the details.

N1427A/B L.ow Noise Test Cables:

N1427A/B is used to measure resistance
with the B2985/878B.

The N1413A is required to use the
N1427A/B with the B2985/878.

Cable length (options):
N1427A:1.5m
N14278:3.0m

Note: Please refer to User's Guide for
Accessories for Keysight B29858/B29878
for the details.

Page 8



Interface Cables

| Sherchsaien P Niedd Adkeltomel B
Digital IO cable 16493G-001 For triggering use among the B2901/10BL, B2901/02/11/128B and the
B2961/62B. (1.5 m)
16493G-002 For triggering use among the B2901/10BL, B2301/02/11/12B and the
B2961/62B. (3.0 m)
Digital /O T-cable N1253A-100 Digital I/O T-cable for trigging
RS-232 Cable Kit 34398A RS-232 cable kit for Digital 1/O of the B2980B Series for triggering
Interlock cable N1284A-011 For 16442A/B test fixture (GPIQ Dsub25 to 6pin mini plug, 1.5 m)
N1294A-012 For 16442A/B test fixture (GPIO Dsub25 to 6pin mini plug, 3.0 m)
N1411A 4 pin terminal plug to 6 pin circular plug (1.5 m)
N1411B 4 pin terminal plug to 6 pin circular plug (3.0 m)
GPIB cable 10833A GPIB cable (1.0 m)
108338 GPIB cable (2.0 m)
10833C GPIB cable (4.0 m)
108330 GPIB cable (0.5 m)
USB A-BI-O Cable 8121-1696 USB A-B |-O cable (2.0 m), 4COND LG PVC White
GPI0-BNC Trigger Adapter N1294A-031
Digital /O Trigger Cable for Multiple ~ N1294A-032 Required to use the muttiple units of the B2901/10BL, B2301/02/11/12B with
Unit Control EasyEXPERT group+ software
16493G Digital /O cable: N1253A-100 Digital /O cable: 34398A RS-232 Cable Kit:

The 16493G Digital I/O cable supports The N1253A-100 Digital [/O cable can The 34398A is an RS-232 cable kit which
trigger signal distribution for the distribute trigger signals for three units includes a 9-pin {f) to 9-pin(f) RS-232
B2901/108L, B2901/02/11/12B and the and it supports the B2901/10BL, cableand a
B296518/628B. B2901/02/11/128 and the B2961/628B. 9-pin (m) to 25-pin (f) adapter. It is

(male - male - female). compatible with the B2981/83/85/878
Cable length (options): and supports trigger signal distribution for
16493G-001: 1.5 m the B2981/83/85/87B, B29618/62B and
16493G-002: 3.0 m B2301/108L, B2901/02/11/12B.

Find us at www.keysight.com Page 9



N1294A-011/012 Interlock cable for

164428 test fixture:
P s
7
i
AN Y ,
- - f‘ .
» \ b

The interlock cable is used to connect
between the 164428 test fixture and the
instrument's GPIQ Dsub25 connector. Itis
compatible with the 82901/10BL,
B2901/02/11/128 and the 82961/628..

Cable length {options}:

N1294A-011:1.5m
N1294A-012: 3.0 m

8121-1696 USB cable - 2 m:

s
T T~ =
T

The USB cable is used to interface
between a PC controfler and the
instrument.

N1411A/B Interlock cable:

[N U

N1411A/B is an interlock cable terminated
with a 4-pin terminai plug on one end and
6-pin circular plug on the other. It is
compatibie with the B2981/83/85/878B.

Cable length (options):
N1411A: 1.5 m
N14118: 3.0 m

N1294A-031 GPIO - BNC Trigger
Adapter:

This adapter is used to route the triggering
signals from the instrument's GPIO
Dsub25 connector for two coax
connectors. {t is available for the
B2901/10BL, B2901/02/11/12B and the
82961/628..

In addition, you can access any of the
Digital /O signal pins by soldering a wire
to the corresponding Digital /O path
located on the adapter's internal printed
circuit board.

Note: This requires opening the N1284A-
031.

Find us at www.keysight.com

10833A/B/C/D GPIB cable:

Mu’m» .

The Keysight 10833 GPIB cable is
engineered for exceptional reliability and
durability even under the harshest
conditions.

Cable length (options):
10833A: 1.0m
10833B:2.0m
10833C: 4.0 m
10833D0:0.5m

N1294A-032 Digital VO Trigger
Cable for Multipie Unit Control

This adapter is required to use the
muttiple units of the B2901/10BL,
B2901/02/11/12B with EasyEXPERT
group+software. The adapter has 4
Dsub25 connectors, which enables you to
connect up to 4 units of the B2901/10BL,
B2901/02/11/12B and to control them
through EasyEXPERT group+software.

Pagem1_0
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Cable Adapters and Connectors

I

Shod{descaption Model J‘f Ndditienallinformaticn
T;a;@;;BNC 0 ;cgg)}or N1 254A-101 o {';lax{malze)ﬂtEJMBNC (female}) aaéi)tor -
Triax(f) to BNC (m) adaptor N1254A-102 Triax{female) to BNC (male) adaptor
Triax{m) to BNC (f) adaptor N1254A-103 Triax(male) to BNC (female) adaptor
Triax (f) to BNC (m) adaptor N1254A-104 Triax {female) to BNC (male) adaptor
Triax (f) to BNC (m) adaptor N1254A-105 Triax (female) to BNC (male) adaptor
Triax (m) to BNC (f) adaptor N1254A-106 Triax {male) to BNC (female) adaptor
Triax (m) to Triax (f) adaptor N1254A-107 Triax {male) to Triax (female) adaptor
Triax (f) to Triax {f) adaptor 1250-2618 Triax (female) to Triax (female) adapter feedthrough
Coax Tee Adapter (m-f-f) 1250-2405 Adapter-Coax Tee Male-BNC Female-BNC Female BNC
Triax Tee Adapter (f-m-f) 1250-1551 BNC Adapter-Coax Tee Female-Triax Male-Triax Female-Triax
Triax Bulkhead connector N1416A Triax bulkhead connector, 200V

N1416B Triax bulkhead connector, 500V
Open cap N1417A Open cap for Triax connector
Double Banana - BNC (f) 1261-2277
N1254A-101 Triax (m) to BNC (f) N1254A-102 Triax (f) to BNC (m) N1254A-103 Triax (m) to BNC (f)
adaptor: adaptor: adaptor:

Male triax to female BNC adapter (guard
connected to the coax outer conductor). it
supports up to 200 V.

N1254A-104 Triax (f) to BNC (m)
adaptor:

Female triax to male BNC adapter (guard
connected to the coax outer conductor). it
supports up to 200 V.

= [(C==0

Female triax to male BNC adapter {guard Male triax to female BNC adapter (quard
connected to the coax outer conductor). It connected to the coax outer conductor). It

supports up to 200 V. supports up to 200 V.
N1254A-105 Triax (f) to BNC (m) N1254A-106 Triax (m) to BNC (f)
adaptor: adaptor:

Female triax to male BNC adapter (quard Male triax to female BNC adapter (guard
is not connected to the BNC terminal). It is not connected to the BNC terminal). it
supports up to 200 V. supports up to 200 V.

Find us at www.keysight.com
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N1254A-107 Triax (m) to Triax (f) 1250-2618 Triax (f) to Triax (f) 1250-2405 Coax Tee Adapter:
adaptor: adapter:

Female triax to male triax adapter, Male Female triax to female triax adapter for BNC tee adapter, male- female - female.
guard is connected to sense, and female use with triax interconnect. It supports up
guard is connected to the body. t0 200 V.

This adapter is used to convert the Low
output of the N12978 Banana - Triax
Adapter from Kelvin to non-Kelvin
sensing.

1250-1551 Triax Tee Adapter: N1416A/B Triax bulkhead N1417A Open Cap for Triax
connector: connector:

T

ey '7;‘79"‘?;

c
Fond ]
g\

AN AN

*

Triax tee adapter, male- female - female. Triax bulk-head connector for soldered Protective shield/cap for Triax connector
It supports up to 200 V. connections. N1416A and N14168

support a maximum voltage of 200 V and

500V, respectively.

1251-2277 Double Banana -
BNC (f) :

Dual Banana to BNC adapter for
connecting instrument with dual banana
jack

Find us at www.keysight.com Page 12



Rack Mount Kit

{ aditionalinonmation
Rack mount kit 1CM124A
Dual Flange Kit, 2U 1CM107A
Dual Lock Link Kit 34194A
Basic Rail kit E3663AC
1CM124A Rack mount 1CM107A Dual Flange kit, 34194A Dual Lock Link E3663AC Basic Rail kit:
kit: 2U: kit:
= B2 e e g3
. ~.»:\7 .9 9 9 79
2 : '*b-&_;—/ N e > 5o

P

The 1CM124A Rack mount kit
can rack mount a single
B2900B/BL Series Precision
Instrument in an Keysight
rack.

The 1CM107A is a 2U height
rack mount flange kit.

The 34194A Dual Lock Link
kit is used with the 1CM107A
to mount two Keysight System
It (half-width, 2U height -

88.1 mm) instruments side-by-
side.

Rack mount image for single B2800B/BL Series Precision Instrument:

o 1 x B2900B/BL Series Precision Instrument

o 1CM124A Rack mount Kit.
o E3663AC Basic Rail kit

The E3663AC System 1l rails
support mounting Keysight
System Il instruments in an
Keysight rack.

D S

= CHDGE
Gy g

Rack mount image for double B2900B/BL Series Precision Instruments:

o 2 x B2900B/BL Series Precision Instruments

o 1CM107A Dual Flange kit, 2U

o 34194A Dual Lock Link kit
o E3663AC Basic Rail kit

Find us at www.keysight.com




Other Accessories
| Shore cpariplion ! !
‘ Combo test lead kit UB201A ;
Test fead kit UB202A Test lead kit, electronic
Kelvin probe set 11059A Banana-Clip Kelvin prabe set
BNC to 2 wires U2941A-107 BNC to 2 wires- 1.0 m
Cable Plug-Plug N1295-61701
Cable Plug-Clip N1295-61702
Alligator clips U3606-60030 Alligator clips, black {1pcs) , red (1 pcs)
Interlock cable adapter set 16435A Interlock cable adapter to convert the N1294A-011's 6 pin
connector to BNC
Lithium-ion battery pack N1418A Lithium-ion battery pack for the B2983B/87B
Thermocouple N1423A Thermocouple for the B2985/878
UB201A Combo Test Lead kit: U8202A Test Lead kit: 11059A Kelvin Probe set:

The UB201A Combo Test Lead Kit The U8202A Test Lead Kit includes a pair The 11059A Kelvin probe set consists of
includes a pair of test leads, test probes, of test lead and probes, alligator clips, two flat tweezers, four banana jacks, and
alligator clips, SMT grabbers, fine-tip test SMT grabbers, and fine-tip test probes. one ground guard connector. It supports
probes, and banana plugs. Included test Included test lead & probe support CAT Iii maximum voltage of 42V.

probe lead supports CAT 11 10060 V, 15 A, 1000V, 15 A,

U2941A-107 BNC to 2 wires: N1295-61701 Cable Plug-Plug: N1285-61702 Cable Plug-Clip:

This connector supports non-grounded The plug-plug cable for N1295A. The plug-clip cable for N1295A.
BNC connections. One end is BNC male

and the aother end consists of two open

wires.

Find us at www.keysight.com Page 14
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U3606-60030 Alligator clips: 16435A Interlock cable adapter set: N1418A Lithium-ion battery

U3606-60030 inciudes one red and one This adapter converts the 6 Lithium-ion rechargeable battery for the
black alligator clips with boots. These are pin interlock connector of the N1284A-011 B2983B/878.

included in the U8201A and U8202A, The interlock cable fo BNC female output.

alligator clips support CAT §i1 1000 V, 10 A,

N1423A Thermocouple:

K-type thermacouple (3.5 m) for the
B2985/878.

Find us at www.keysight.com Page 15



party manufacturers.

Accessories available from the other manufactures

This table contains reference information on B2900B/BL compatible accessories available from third

Note. This information does not constitute an endorsement by Keysight for any of these items.

fi

]
Stogdescriptic AV endog ] Maodel JAdditional
| . — i A R [ - -
! Adapter-BNA BNC Jack POMONA 1269 This adapter converts banana output terminals to a BNC female
] terminal,
[ Plug-Banana Double POMONA MDP-0 This plug is used to connect wires to the banana output
terminals.
Double banana - BNC (f) Fluke PM9081 This adapter converts the banana output terminal to a BNC jack
terminal. The outside metal is insulated for safety.
BNC cable POMONA 72926-C-80 The outside of the BNC connector of this cable is insulated.
Banana - BNC cable POMONA 72927-C-80 The outside of the BNC connector of one end of this cable is
\j insulated. Other end is insulated banana plugs.
‘ D-sub 25-pin male connector kit Amphenol L717D B25P The male D-sub connector. A unique cable, which interfaces to
‘ ST3 the instrument's digital 1/O, can be assembled using this D-sub
b male connector. It is compatible with the B2901/10BL,
B2901/02/11/12B and the B2961/62B..
D-sub 25-pin female feed-through Amphenol L717-DB25P A female D-sub connector feed-through for use with customized
‘ test fixtures, it mates with the L717D B25P ST3 D-sub 25-pin
male connector.
Humidity sensor E+E EEQ7 The B2985/87B suppoarts the EEQ7 Digital
‘ Electonik Humidity/Temperature Probe from E~+E Electronik.
| The EEQ7-PFT1 is recommended for standard applications and
| the EEO7-MFT9 for clean room applications, food and
! pharmaceutical industry applications.
Benchtop battery charger RRC RRC-SMB- Benchtop battery charger for N1418A
POWER uBC
SOLUTIONS
B2900 Precision Instrument Family
The B2900 family contains products that perform both precision sourcing Lo, B8 e
and precision measurement. www.keysight.com/find/b2900 N
- - . o
- g 13 N Rl °
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u . o o
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o : m o)
S
o
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Learn more at: www.keysight.com 2o
4
For more information on Keysight Technologies' products, applications or services,
please contact your local Keysight office. The complete list is available at:
www.keysight.com/find/contactus
KEYSIGHT
TECHNOLOGIES
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sales@dunwell.com

888-668-2442

19803 Hamilton Ave ‘ ‘
Torrance, CA 90502

AM4113ZTL

Product Images

Description

The Dino-Lite AM4113ZTL handheld digital microscope features longer working distance with an adjustable polarizer, and a 1.3MP
sensor for a resolution of 1280 x 1024. This model has variable magnification depending of distance with longer working distances
compared to standard models and a magnification range of 10x - 90x. Dino-Lite models with longer working distances are great for
applications that require a certain space between object and microscope to either work under or require a certain distance to view.
With the adjustable polarizer, you can adjust the amount of glare that reflects from what you are viewing, so you can see fine details of
surfaces by fully or partially removing the reflection of semi-transparent materials like; jewelry, glass, or plastic. It is also ideal for

https://www.dinollte.us/en/am4113ztl




examining highly reflective materials, such as metals or solder joints.

- https://www.dinolite.us/en/am4113ztl




fitional Information

[

—

Measurement Yes
Flexible LED Control No
Automatic Magnification Reading No
Extended Depth of Field No
Enhanced Dynamic Range No
Wireless Ready No
Magnification Lock Yes
Body Material ABS Plastic
Microtouch Sensor Yes
LEDs White (8)
Axial No
Polarization Yes
Excitation Wavelength (LED) N/A
Emission Wavelength (Fiiter) N/A
Magpnification Range 10x - 90x
Working Distance Long
Lens Type Glass
Megapixels 1.3MP

Image Save Formats (Windows) BMP, GIF, PNG, JPG, TIF, RAS, PNM, TGA, PCX, MNG, WBMP, JP2,

JPC, PGX
Image Save Formats (Mac 0S) JPEG, PNG
Video Save Formats (Windows) WMV, FLV, SWF
Operating System Windows XP, Vista, 7, 8, 10, 11, Mac 0S 10.5+
Connection Type USB2.0
Included Software DinoCapture 2.0 (Windows), DinoXcope (Mac 0S)
Imaging Standards uve
Sensor Type CMOS
Resolution 1280 x 1024 pixels

https://www.dinollte.us/en/am4113zi




Frame Rate (max) 30 FPS

Dimensions 10.5¢m (L) x 3.2cm (D) (4.13" x 1.26")

Weight 105g (3.7 02)

Cable Length 182cm (71.65in)

Package Includes Microscope, Carry Pouch, Software CD, Standard Calibration Target
Warranty Period 2 years

Manufactured in Taiwan

Service & Support U.S. (www dinolite.us) English & Spanish

Regulatory Approval CE, FCC

htips://www.dinolite.us/en/am411 3zt




Dino-Lite

Digital Hlicrogcope:
The induziry Standurd

RK-06A

The Dino-Lite RK-06A stand is a sturdy and stable mid-range stand solution that can be used with all
Dino-Lite digital microscopes. It is constructed of stainless steel and lightweight aluminum and
offers precise fine-focus adjustment as well as a quick vertical release function.

Its adjustable horizontal arm has a 15cm range with 360-degree rotation and with the RK-10-EX arm
(included) its effective range can be extended to observe larger objects. Various optional accessories
are available for the RK-06A, such as the RK-10-FX flexible arm or the RK-10-PX, XY arm. With these
features, the RK-06A is the ideal mid-range stand solution for precise orientation and maximum
flexibility.

» Available extensions for the RK-06A stand

» RK-10-EX: additional horizontal arm (included)

» RK-10-FX: flexible arm extension

* RK-10-VX: vertical arm extension

e RK-10-PX: XY positioning arm with accurate and smooth adjustment options, designed for all
sorts of applications that require fine examination with a X- and Y-axis movement.

Dino-Lite Europe 1
IDCP B.V The Netherlands :
www.dino-lite.eu / info@dino-lite.eu




Dino-Lite
Digital Qlcrosc‘bm
The Induwilry Standord

<2

RK-10<); ; V/K“\‘j

Additional Info

» Accessories range: Professional stands
* Dimensions: 22 cm (L) x 15 cm (W) x 27 cm (H)

» Weight: 1060 g
» ESD Safe: No

» Compatible with: All Dino-Lite models
» Package contents: Stand, HD-P1 holder, RK-10-EX horizontal arm

e Details

¢ Accessory range: Professional stands

o ESD-Safe: No

o Dimensions: 22 cm (L) x 15 cm (W) x 27 cm (H)

» Weight: 1060 g

e Compatible with: All Dino-Lite models

» Package contents: Stand, HD-P1 holder, RK-10-EX horizontal arm
» Warranty: 1 year European warranty

o Accessory type: Professional stands

o ESD-safe: Yes

RK-10-PX

Dino-Lite Europe
IDCP B.V The Netherlands
www.dino-lite.eu / info@dino-lite.eu
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Elite 300 and Summit DC Probes

139-331 — Coaxial Probe (Straight)

Features

» Shielded DC measurements with
coaxial probe

» Straight configuration for multiple
probing applications when using straight or 45° needles for steep
access

« Easy probe needle replacement
without tools

» Compatible with all PTT series
probe needles

* Replaceable SMA cable

» Easy connection to Elite 300
coax connection panel on
platen

Kit Contents

* Straight shielded probe

* Integrated SMA (f) connector

+ Shielded coaxial cable, 30-inch
with SMA (m) to BNC piug

Compatibility

« Elite 300, Summit

Two (2) DPP2xx positioners and
universal probe mounts, one
using the straight coax probe
with straight needle, and the
other using a bent coax probe

with 45° bent PTT needle

139-870 — Coaxial Probe (Bent)

Features

« Shielded DC measurements with
coaxial probe

« Bent configuration for increased
microscope objective clearance with
high magnification/low working distance objective lenses

« Easy probe needle replacement without tools
+ Compatible with all bent PTT series probe needles
« Replaceable SMA cable

« Easy connection to Elite 300
coax connection panel on
platen

Kit Contents
« Bent 35° shielded probe
* Integrated SMA (f) connector

+ Shielded coaxial cable, 30- Coaxial probe (bent) with 45°
inch with SMA (m) to BNC plug  PTT needle, shown attached to
L universal probe holder and
Compatibility DPP2xx positioner.
* Elite 300, Summit

144-390 — Triaxial Probe (Straight)

Features

* Guarded DC measurements with
triaxial probe

* Integrated triaxial cable for low-
noise measurements

« Easy connection to Elite 300
triaxial connection panel on
platen

« Straight configuration for multiple probing applications when using
straight or 45° needles for steep access !

« Easy probe needle replacement without tools “

+ Compatible with all PTT series probe needles

Kit Contents

* Straight triax probe

* Integrated triaxial low-noise cable, 30-inch with triax (m) connector
Compatibility

« Elite 300, Summit

PN 141-400-AD
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Positioners and Positioner Accessories

DC Positioners

NOTE
Positioner movement ranges specified here may be further limited by specific application setups.

ENTRY LEVEL DPP105-M/V-PTH

Features

* Low cost probing

« Extremely small footprint

* Probe-tip pressure adjustment

» Compatible with PTT needle
holders

* Suitable for probing pads down to 100 x 100 pm

DPP105-M/V-AI-S
Features

» Low cost probing

» Extremely small footprint

* Probe-tip pressure adjustment

= Single arm with gold-plated
clamping included
» Suitable for probing pads down

Specifications
 Travel Range:

to 100 x 100 pym - X: 8 mm
=Y. 6 mm
Specifications — Z: 25 mm (z-axis control: cw=down, ccw=up)
» Travel Range: * Resolution:
- X: 8 mm — Feature Resolution: 5 pm
-Y:6 mm — Screw Resolution X 350 ym/rev (70 TPI)
— Z: 25 mm (z-axis control: cw=down, ccw=up) — Screw Resolution Y 500 ym/rev (50 TPI)
« Resolution: — Screw Resolution Z 70 pm/rev (350 TPI)
~ Feature Resolution: 5 pm * Base: Magnetic or Vacuum
— Screw Resolution X 350 pmirev (70 TPI) Compatibility
~ Screw Resolution Y 500 pm/rev (50 TPI)
~ Screw Resolution Z 70 ym/rev (350 TP1) Open Platform + PTH
» Base: Magnetic or Vacuum Arms
» Footprint Dimensions: 60 x 20 mm Summit
Compatibility Ordering Information
Open Platform « DPP105-M-PTH
Bundles « DPP105-V-PTH
PM5
PM8
PM300
PA200
PA300
Ordering Information
Standard Legacy
(z-axis: cw=down, ccw=up) | (z-axis: cw=up, ccw=down)
DPP105-M-AI-S 133346
DPP105-V-Al-S 100298
PN 141-400-AD www formfactor.com Positioners and Positioner Accessories * 73
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